Journal bearings under active lubrication regime are controlled by servo valves and well-tuned feedback control laws. The servo valves dynamically modify the journal pressure distribution generating active oil film forces. Such forces are dependent on the following parameters: Sommerfeld number, bearing pre-load factor, orifice diameter, excitation frequency, feedback control gain and dynamic parameters of the servo valves, i.e. their natural frequencies, damping factors and pressure-flow coefficients. The theoretical and experimental characterization of such active forces is the main focus and the main contribution of this work. The theoretical analyzes are based on the Modified Reynolds' equation for active lubrication. The experimental analyzes are carried out by using a special test rig, designed to investigate the behavior of tilting-pad bearings (TPJB) under active lubrication. Relative good agreement between theoretical and experimental behavior of the active oil film forces as a function of the excitation frequency and control gain is achieved. Limitations of the characterization procedure is critically discussed in order to explain some discrepancies between theoretical and experimental results.
INTRODUCTION
In order to properly design bearings under active lubrication [1] [2] [3] [4] the accurate characterization of the active oil film forces is of fundamental importance. Such characterization shall aid the development of accurate theoretical models and allow the optimization of bearing design under critical operational conditions. Moreover, such results shall elucidate the feasibility of using the active lubrication as a "calibrated shaker", which will allow "in-situ" identification of machine parameters and aid fault diagnose procedures in the near future.
The characterization of active oil film forces is a complicated task and depends on many parameters: Sommerfeld number So, i.e. journal angular velocity (Ω), bearing load (F) oil viscosity (µ), bearing gap (h o ), bearing dimensions (B, R), pre-load factor (c), orifice diameter (Φ), excitation frequency (ω), feedback control gain (g), [5] as well as on the dynamic parameters of the servo valves, i.e. their natural frequencies (ω V ), damping factors (ξ V ) and pressure-flow coefficients (K PQ , K L ) [6] .
EXPERIMENTAL FACILITIES
A special test rig is designed [7] and built with the aim of experimentally investigating TPJB under active lubrication regime. The TPJB is composed of 4 pads in load-between-pads configuration. Such a bearing with a radial assembly clearance of 77 µm is conventionally lubricated (between pads). The active lubrication is generated by using high response servo valves connected to orifices machined in the middle of the pads, as it can be seen in figure 1 . The natural frequency of the servo valves is approx. 320 Hz. A rotating shaft (with a length of 1,2 m and a total mass of 70 Kg) is supported by a ball bearing (pedestal) at one of its extremities and by the TPJB near the other extremity. The rotorbearing system is excited by the active oil film forces using a slow-sine sweep function as servo valve input signal. By using Least-Square Method the error between the theoretical and experimental frequency response function (FRF) is minimized and the behavior of the active oil film force is determined in different operational conditions. 
THEORETICAL AND EXPERIMENTAL RESULTS
In figure 2 the theoretical and experimental behavior of the active oil film forces as a function of the excitation frequency and the servo valve gain is illustrated. The rotor-bearing system operates with a constant angular velocity of 1000 rpm and is excited in the range of 0 until 200 Hz via slow-sine sweep signal using active oil film forces supplied by a pressure of 10 MPa. The gain g is varied generating servo valves input signals in a range of 0 until 20% of the nominal voltage V n. The experimental vibration response of the rotor is measured using acceleration transducers attached to an auxiliary bearing fixed at one of the shaft extremities. The theoretical FRF is obtained by solving the modified Reynolds' equation for the active lubrication [2] [6] coupled to a Finite Element Model (FEM) for the flexible shaft [8] . By minimizing the error between the theoretical and experimental FRFs the behavior of the active oil film forces is characterized and the diagram of active oil film force versus frequency versus gain is built.
CONCLUSIONS AND FUTURE ASPECTS
The theoretical and experimental diagrams show that the active oil film forces decrease "exponentially" as a function of the excitation frequency and increase linearly as a function of the input signal gain. Saturation ranges are also identified. Differences between the FEM theoretical model and the test rig dynamics lead to severe discrepancies between the theoretical and experimental diagrams. Based on this claim, theoretical results are presented only until 150 Hz. In order to achieve more accurate diagrams in frequency ranges over 150 Hz the theoretical FEMmodel shall be adjusted based on experimental dynamic tests. 
